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Standard Practice for
Determining the Lightfastness of Ink Jet Prints Exposed to
Indoor Fluorescent Lighting *

This standard is issued under the fixed designation F 1945; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 4. Summary of Practice

1.1 This practice covers an accelerated procedure intended4.1 Printed ink jet media are exposed to radiant energy from
to determine the lightfastness of ink jet prints in office an array of 11 very high output (VHO) cool, white fluorescent
environments where overhead fluorescent light is used folamps. The extent of UV irradiance (nominal UV actinic
illumination. exposure or UVAE) is determined as the product of UV

1.2 This standard does not purport to address all of theirradiance at the start of the test and exposure time, in
safety concerns, if any, associated with its use. It is théNatt-hours/m(W-h/m2).

responsibility of the user of this standard to establish appro- Note 1—The relative spectral power distribution for cool white fluo-

pri_ate safety and healf[h practices and determine the a‘pplicafescent lamps may be found in ANSI/NAPM 1T9.9-1996, Table 5.
bility of regulatory limitations prior to useSpecific precau-

tionary statements are given in Section 8. 4.2 The duration of the exposure may vary widely depend-

ing on the lightfastness of the ink/media.
2. Referenced Documents 4.3 During the course of the exposure, the color changes in
21 ASTM Standards: the printed samples are periodically evaluated either visually or

D 1729 Practice for Visual Evaluation of Color Differences instrumentally. Results are compared to an exposed refer_ence
of Opaque Materiafs standard, an unexposed control, or the same specimen prior to

D 2244 Test Method for Calculation of Color Differences €XPosure. The color change shall be measured as percent
from Instrumentally Measured Color Coordingtes retained density and color differencet. o _
D 3424 Test Methods for Evaluation the Lightfastness and 4-4 The exposure may be continued for a specific duration

Weatherability of Printed Matt8r of t_|me, or until a predetermined color change has been
D 4674 Test Method for Accelerated Testing for Color @chieved.

Stabilia/\?\;_ PdIaSti(l::S'l ExpgsDed ':_o ;‘ndoor Fluorescent Light-g Significance and Use
z.ggAalSSI Sltr;n%v;/rd:l tered Daylight 5_.1 Lightfastn_ess of printed ink jet media for specified
ANSI/NAPM 1T9.9-1990 Stability of Color Photographic Periods of time is pertinent to the end use of these materials.

Images—Methods for Measuring Since the ability of ink jet prints to withstand color changes is

a function of the spectral power distribution of the light source
3. Terminology to which it is exposed, it is important that lightfastness be

31 Definitions: assessed under the conditions appropriate to the end use
t application. While jet prints may be handled and displayed
gnder a variety of conditions, this practice is intended to

canvas, fabric, or other ink receptive material. The substratBroduce the color changes that may occur in ink jet prints upon

may, or may not be, coated with one or more ink receptiveeXPosure to.irrat_jiation from_ ofﬁc.e Iighting V\{here _overhead
layers. fluorescent light is used for illumination by simulating these

conditions.
5.2 The accelerated procedure covered in this practice is
1 This practice is under the jurisdiction of ASTM Committee F-5 on Business'!’]tended to provide a means for the rapid evaluation of
Imaging Products and is the direct responsibility of Subcommittee F05.07 on Ink Jdightfastness under laboratory conditions. Test results are

3.1.1ink jet media—recording elements used by ink je
printers to receive inks. The substrate may be paper, plasti

'macg"‘g F’tfog_L:,Cts- 4 Dec. 10. 1998, Published March 1999 useful for specification acceptance between producer and user,
urrent edition approve ec. y . Publishe arc . .
2 Annual Book of ASTM Standardéol 06.01. for quality control, and for resear(_:h and product development.
3 Annual Book of ASTM Standardgol 06.02. 5.3 Color changes are not a linear function of duration of
# Annual Book of ASTM Standardéol 08.03. exposure. The preferred method of determining lightfastness is

5 American National Standards Institute, 11 West 42nd Street, 13th Floor, NeV‘to expose the prints for a number of intervals and to assess the
York, 10036.
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exposure time required to obtain a specific color change. 9.5.2 For instrumentally evaluated tests, make color mea-
surements on the relevant specimen area(s) prior to exposure.
6. Interferences
. . . . Note 2—The unexposed control should not be a masked specimen.
. 6'1_ Itis r_ecanlze_d t_h_at the rate of photo degradatlon O_f_ mlﬁiven though shielded from radiation, some materials may undergo color
jet prints will vary significantly due to factors such as initial changes, due to the heat or moisture present during the test.

color density, the area printed (solid versus half-tone), the . .
substrate, the ink type (dye versus pigment inks), and the 9.6 Te;t prints on opaque.substrelltes shaII. be backed with a
n-reactive and non-yellowing white material, for example,

coating type and thickness. Consequently, test results must kﬁj% )
: P . : 0 % cotton cellulose mount board or ceramic-coated steel
determined individually for each printed recording element. late. Transparencies shall be backed with a black tinted

6.2 Variations in exposure time, temperature and humidit)P )
may also affect results, polyester backing. Test samples on translucent substrates shall

be tested in accordance with their intended use. Dummy

7. Apparatus specimens having similar reflectance as test samples should
7.1 The apparatus shall conform to the device described i C?UD%{ Yacapi);test p0ﬁ|t|onts In thethght s;tatp|lltyh appgl_;atusa
Test Method D 4674, Section 5 except that the two fluoresce ho ential variables such as temperature, refative humidrty an
e amount of reflected light must be monitored and controlled

sunlamps (FS) shall be turned off to guard against sample induced changes.
8. Safety Precautions

. . . . le. Preparation of Apparatus
8.1 Follow the safety instructions described in Test Metho _ .
; 10.1 The apparatus should be prepared in accordance with
D 4674, Section 6. _
Test Method D 4674, Section 8.

9. Test Specimen

9.1 The substrate, method of printing, ink, ink laydown, andll' Cond.|t|on|ng -
handling of printed specimens shall be consistent with the 11.1 Itis recommended that samples be conditioned at 25°C
anticipated end use of the specimens. and 45 % RH for _at least 24 h prior to.test|_ng. Specimens
9.2 The test image may be generated with personal Comshould bg_ V|suaI.Iy inspected for color uniformity and surface
puter word processing, drawing/graphics, or page layout softlregularities, which could adversely affect color measu.re'ment.
ware, saved as a print file for each printer/method of printing 112 Pre-age the lamps by leaving them on for a minimum
(contributing its unique ink and ink/receiver interactions thatOf 48 h prior to initial test. Replace all of the lamps when the
may impact on the image light stability), trial-printed, and irradiance falls below the limits specified in Test Method
evaluated for appropriate ink laydown (purity and amount) and® 4674, paragraph 8.2.
ease of printing and testing. Each print file should have its:L2 Procedure
filename, type, and version identified in the image area and @~ ) .
place for experimental notes (for example, time, printer, 12.1 The test should shall be performed in accordance with
environmental conditions, operator). The printer settings and aeSt Method D 4674, Section 10 except that FS lamps shall not
trial print of each print file version should be archived. be used.
9.3 The recommended test image shall consist of a stari—3 Evaluation
dardized arrangement of color patches printed using print files™" . . .
containing the appropriate printer setup specific for each 13.1 Evaluate the exposed specimens in accordance with
application. This test image shall contain color patches afest Methods D 3424, Section 11.
maximum print density (100 % fill) for each of the primary
colors (cyan, magenta, yellow, and black), secondary coIor%A" Report
(red, green, blue), and composite black (cyan plus magenta 14.1 The report shall include the following:
yellow). In addition, since lightfastness may vary as a function 14.1.1 Specimen identification, including the method of
of print density, low optical density patches are recommende@rinting, print area (% fill), and substrate.
to test the lightfastness of binary images of discrete ink spots. 14.1.2 Exposure apparatus type, temperature, and RH.
A step wedge containing patches with a range of optical 14.1.3 Initial and final CW UV irradiance, W/m
densities (for example 25 %, 50 %, 75 %, and 100 % fill) may 14.1.4 Total exposure time, h.

be useful for this test. 14.1.4.1 Results from the visual examination of color
9.4 For visual examination, the specimen size as indicate@hange per Practice D 1729.
in Practice D 1729 is a minimum of 3=by 6% in. (90 by 14.1.4.2 The test results from the instrumental color change

165 mm). For instrumental evaluation, the specimen must bgvaluation (percent retained optical density arif) of the
large enough to cover the specimen port; a minimum size ofolor patches and the support, and the initial and final density
1.25 inx 1.25 in. (35 mmx 35 mm) is satisfactory for many ©Or L*a*b values.*E shall be calculated per Test Method

instruments. D 2244. Densities shall be measured per ANSI/NAPM 1T9.9-
9.5 If unexposed controls are specified, prepare them in th€996, paragraphs 3.3 - 3.6. Percent retained density shall be
following manner: calculated as follows:
9.5.1 For visually evaluated tests, set aside a replicate print Optical Density After Exposure

% 100

or cut off a segment of suitable size; store in a dark, dry place.? Retained Optical Density 5prearSensity Before Exposurs
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Note 3—If instrumental color measurements are used, the type of
equipment, the method and the color-difference equation used must be

stated.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



